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(57) [Abstract] 

[Problem] In addition to fact that production cost is cheap, ene 
rgy efficiency is high,the assembly of cell being easy, long-term 
maintenance is possible perforrcmice,the novel proton- 
conducting fuel cell is offered 

[Means of Solution] As solid polymeric electrolyte, it has struct 
ure, side chain - 0(C F2)3 S03 H, perfluoro sulfonic acid 
membrane is used In addition, crosslinked polymer electrolyte 
which possesses imide acid of next kind ofstructure as electrode 
catalyst coating agent, is used 
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-SO s CF s CF2CO-N-S02CF 2 CF2CO- 

I 

H 

-SO^CFjCFjCO-N-COCFjCFjSOs- 

I 

H 

-SO»CF.CFYSO»-N-SO»CF»CF»SO»- 

I 

. H 



[QaimTs)] 



& ( A) H <fc IS ( B) CD IS y & L ilM2T-fSnt £ ftfcA- 7 □ 

HtU 



(A) -(CFjCFs)- 

(B) -(CF2CF)- 

I 

0(CF2)sSOaH 
(^t, ^<9 5SLm{fe^Jtfi(A)/(B)=l. 5-10) 



[Claim 1 ] Solid polymeric electrolyte, is perfluoro sulfonic aci 
d membrane which is formed with repeat unit of (A) and 
(B)which is shown in Formula ( 1) proton-conducting fuel cell 

[Chemical Formula 1] 

(1) 



[Claim2] Electrode catalyst coating agent, stated in Qaim 1 
which is a crosslinked polymer electrolyte which is shown with 
General Formula (2) formula proton-conducting fuel cell 
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-(X-N)p- (2) 
I 

Y 

(ZZV, Xli-COCF 2 CF2S02-, -SOaCFzCFzCO-^fctt 
-SO2CF2CF2SO2-; Yi*H*1Ztt:2m£k±<D&migft' ; pte2J£Jt±(D 

mm 



[0001] 
[0002] 

[1b 3] 

"(CF2CF 2 ) k -(CF2CF)i- (3) 

CFa 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards prot 
on-conducting fuel cell which is used for electric car and for 
theone for thermoelectric corrbined supply for household etc. 

[0002] 

[Prior Art] Until recently, perfluoro sulfonic acid film which is s 
hown with general formula (3) as solid polymeric 
electrolytewhich controls performance of proton-conducting 
fuel cell, was used 

[Chemical Formula 3] 



(OCF 2 CF) q O(CF 2 )*S0 8 H 



= i<Dt»<D<fciM*>3cBkSfiS*#<i?#fta)-e, z 
£TI-f\ x*/MF-«i¥**<T?t6::i:2&<, TIH^^C 

( a ) KEITH PRATER. "THE RENAISSANCE OF THE SOLID P0 
LYMER FUEL CELL"Jounal of Power Souces, 29 (1990)23 
9-250 

( b ) EUR0P I AN PATENT SPEC I F I CAT I ON 0289869 B1 
[0 0 0 3] -fu h>fi*&ftftB»®tttt&$E'rft 

to-mmmtLx. mmmm&mw&&tf, z<d 



Because among above-mentioned perfluoro sulfonic acid film, t 
hose of q=0 can makethe ion exchange capacity larger than 
those of q=l, proton-conducting fuel cell which uses thislowers 
internal electrical resistance, what can make energy efficiency 
high, is disclosed in thebelow-mentioned literature. 

(A) KH THP RATER,"THE RENAISSANCE OF THE SOLID P 
OLYMER FUEL CELL" Jounal of Power Souces^9( 1990)239- 
250 

(B) EU ROPIAN PAT ENT Spec IF IC AHON 0289869 Bl 

[0003] There is a electrode catalyst coating agent, as element o 
f another which controls perforrmnceof proton-conducting fuel 
cell, but those which disperse portion of high ion exchange 



ISTA's Paterra(trri), Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel: 800-430-5727) 



R4 



JP 00268834A Machine Translation 



a«Eefl£<"C*4tO)4:LT, 1-79 
6 9(lM^$tlTl>* 0 



capacity ofthe perfluoro sulfonic acid polymer which is shown 
with Formula (3), to mixed solvent of ( lower fatty alcohol + 
water) areusually used for this objective . Vis-a-vis this, 
crosslinked polymer electrolyte which contains irrride acid group 
which is shown withthe general formula (4), furtherrnore has 
been disclosed ion exchange capacity in Japan Unexamined 
Patent Publication Hei 1 1 - 7969 as itcan make high, can make 
overvoltage low. 

[Chemical Formula 4] 



Mb 4-] 



-(Z-N)p- 
I 

" Y 



(4) 



(rr-e, Ztt-COCFiSOi-Jfctt-SOiCF.CO- 



[0 0 0 4] L*L4tf&, C#i6«)tt*a«ttt«a) 
(a)±|E<D(3)jtT-, q = 



[ft 5] C F 2 =C FO(C F 2 ) 2 S0 2 F 



(5) 



[0004] But, next kind of deficiency exists in these Prior Art . 

(A) With above-mentioned Formula (3), perfluoro sulfonic acid 
film of q=0 which can makethe ion exchange capacity high 
cx>polymerizes perfluoro vinyl ether monomer which is shown 
with tetrafluoroethyleneand Formula (5), film formation after 
doing, hydrolysis does and is produced. 

[Chemical Formula 5] C F2 =CFO(C F2)2 SQ2 F (5) 



[0 0 0 5] U.S.P.4.358,412T?BB^$tlTl^«fc : 3l-, 
±K(5)St<D**ftld\ hCOigl^PP^^P 



[0005] As disclosed with US Patent 4,358,412, monomer of ab 
ove-rrentioned Formila (5) isproduced making use of chloro 
pentafluoro propylene oxide whose cost is high, by 
thefollowing reaction. 
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6 J [Chenical Fomula 6] 

CF2CI CF 2 C1 
I I 

FS0 2 CF 2 COF + CF-CF 2 -» F S 0 2 (C F 2 ) 2 OC F CO F 



CF2CI 

... ,, 

FS0 2 (CF 2 ) 2 OCFCOF 



FS0 2 (CF 2 )jOCF = CF! 



[0006] C<DJ5l£l=fcl*T, 3XK))$l^^7 

op^ptfu>^-+-9-^ K^^fflr^t. u.s. 

P. 3, 560, 568. U. S. P. 4, 329, 435*1=15®$ J: => 



[0006] At time of this reacting, when hexafluoropropylene oxi 
de whose cost is cheapis used, as stated in for example US 
Patent 3,560,568, US Patent 4,329,435 etc, perfluoro vinyl 
ether monomer is not acquired, withthe vinyl conversion step 
as description below cyclic sulfone forms. 



[It 7] 

CF3 
I 

FS0 2 CF 2 COF + CF-CF 2 



CFs 
I 

FSOj(CF 3 ) 2 OCFCOF 



[Chemical Formula 7] 
CF 3 

I. 

FS0 2 (CF 2 ) 2 OCFCOF 



CF ; 



r (CF^OCF 



•so 5 



tot, ±IH(3)SCl? q = oco/<-7aDx;U/h> 



Therefore, perfluoro sulfonic acid film of q=0 must use chloro 
penta fluoro propylene oxide whose cost ishigh with 
production step with above-mentioned Fomula (3), also 
production cost ofthe proton-conducting fuel cell which uses 
this filmrises. 



[0 0 0 7] (b)U.S.P.3.560,568 IZKS* hX l^«fc 



[0007] (B) As stated in US Patent 3,560,568 , as for cyclization 
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±aLfc«ibsai**fl»(DSJ6ai»<D^-e«< 



[ft8] 

-CFaCF*- + CF 2 =CF 



I 

0<CFi)iSOiF 



reaction which description aboveis done as description below 
with mechanism occurring even whencopolyrrerizing not to be 
only a production step of monomer, due to condition ,there are 
times when it causes chain transfer. As a result, molecular 
weight of copolymer which is acquired not tobe a satisfactory, 
mechanical strength of perfluoro sulfonic acid film decreasing, 
it becomes difficult toiraintain assembly and performance of 
cell of proton-conducting fuel cell whichuses this in long period 
Because such phenomenon is easy to happen extent whose ratio 
of theperfluoro vinyl ether monomer for tetrafluoroethylene is 
many, while keeping mechanical strength, making use ofthe 
monomer of Formula (5), there is a limit in making ion 
exchange capacity high. 

[Oienical Formula 8] 



-CF 2 CF 2 CF 2 -CF - 



0(CF 8 )2S0 2 F 



i 



<CF 2 CF*CF2-CF— SO* n 



I 



+ F 



O (CF 2 ) a J 



[0008] (c)±IB(4)SC-C***l4««*»^a» 

1 - 7 9 6 9KJE«$tlTl*-&J:3K, l£/<-:7PPX 
)ls*>Mmt®Cf%WT*fo% FS0 2 C F 2 COF^gJg 

3ltt©CF 2 Sl*ttLA^*r, N-HO)iltt*«** 



[0008] (Q Qosslinked polymer electrolyte which is shown with 
above-mentioned Formula (4) can make the ion exchange 
capacity larger than perfluoro sulfonic acid film of Formula (3) 
much. But, as stated in Japan Unexamined Patent Publication 
Hei 11- 7969, because as said perfluoro sulfonic acid filmF 
SQ2CF2 COF which isthe same starting material is used for 
production, as description below structureof inide acid group 
only 1 unit includes C F2 of electron withdrawing, acidityof N - 
His not strong excessively. Because of that, improvement 
effect of electrical conductivity for conventional method there 
is a deficiencythat cannot be made large. 
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9 J [Chemical Formula 9] 

-S02-CF s -CO-N-SOs-CFj-CO- 
I 

H 



-S02-CF2-CO-N-CO-CF2-S0 2 - 



H 



[0009] 

£ ma-r § r t % a n 1 1 « . 



[0 0 10] 

fBMt Lt, (1)SC(c*$*iS(A) jS«kt)t(B)fl)ttyjB 

[1b 1 o] 

(A) -(CF»CF 2 )- (1) 

(B) — (CF2CF) — 

I 

0(CFs)iSO.H 
(ZZV, *0SUWfc*©Jttt(A)/(B)«l. 5- 



[0009] 

[Problems to be Solved by the Invention] It designates that as f 
or this invention, in addition to fact that the production cost is 
cheap, energy efficiency is high, assembly of cell beingeasy, 
can maintain performance over long period, offers proton- 
conducting fuel cell as theobjective. 

[0010] 

[Means to Solve the Problems] In order to achieve above-irenti 
oned objective, proton-conducting fuel cell of this 
inventionhas used perfluoro sulfonic acid membrane which is 
formed with repeat unit of (A) and (B)which is shown in 
Formula (1) as solid polymeric electrolyte. 

[Chemical Formula 10] 



0) 



[001 1 ] tit, **w©7a h>&*£«i*i*;b® 



[001 1] In addition, it is desirable to be a crosslinked polymer ele 
ctrolyte which is shown with General Formula (2)formula as 
electrode catalyst coating agent of proton-conducting fuel cell 
of this invention 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held liable for any detriment fromitsuse. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.8 



JP 00268834A Machine Translation 
Hti 1] 



[Chemical Formula 1 1] 
(2) 



-<X-Nh- 
I 

Y 

(--^ X(i-COCF 3 CF 3 S0 2 -, -S0 2 CF 2 CF2CO-*fc« 
--SO.CFiCF.s6i-, YttH*fctt2ffi«±©£JWK*, p l*2Sl±<D 



[0 0 12] 

i*. isftftft?****. (i)a-c***i*(A)fcj:t; 

(B)<D||yiBL*tt"e«rt*tl*:/^-7PPX^*>|| 
2] 

(A) -(CF 2 CF 2 )- (1) 

(B) — (CF2CF) — 



In addition to fact that as for proton-conducting fuel cell of this 
invention, production costis cheap, energy efficiency is high 
assemblyof cell being easy, the performance can be maintained 
lengthy. In addition, it is possible electrode catalyst covering 
corrmxiityto lower overvoltagebecause those where number 
of units of C F2 is many are used and, tomake internal 
resistance low. 

[0012] 

[Embodiment of Invention] As for proton-conducting fuel cell 
of this invention, solid polymeric electrolyte, is perfluoro 
sulfonic acid membrane which is formedwith repeat unit of (A) 
and (B) which is shown with Formula (1). 

[Chemical Formula 12] 



0(CF3)3SO*H 



ZZX\ Hy«L*tt»tf)]t(A)/(B)l4. HftlZI. 
<l*2. 5~6<T;fGHIzfc& 0 -f^>2»8«tt«3fC 

-f+>3E»8a(meq/gtt*«IB) =1,000/ 
(100 (A)/ (8) +328) 

[0 0 13] ttz. Z<D&W<D7u h>€«£!«mB» 



Here, as for ratio (A) /(B) of nurrber of repeat units, there is ge 
nerally arange of 1 .5 to 10, preferably 2 to 7, furthermore 
there is a range of thepreferably 2.5 to 6. ion exchange 
capacity is displayed with next formula 

[Mathematical Formula 1] Ion exchange capacity (rreq/g dry re 
sin)=l,000/(100 (A)/(B) +328) 

[00 1 3] In addition, regarding proton-conducting fuel cell of this 
invention, it is desirablefor crosslinked polymer electrolyte 
which is shown with General Formula (2) as electrode catalyst 
coating agent to use. 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held liable for any detriment fromitsuse. WWW: http://www.intlscience.com Tel: 800-430-5727) 



P.9 



JP 00268834A Machine Translation 
Utl 3] 



[Chemical Formula 13] 
(2) 



-(X-N)p- 
I 

Y 

(ZZX\ Xte-COCFzCFaSOz-, -SOzCFzCFaCO-SfcJA 
-S0 2 CF 2 CF 2 S02- ; Y\±H&1Ztt2m&L±0&&SSL¥ ; pl*2£L±<D 

mm 



[0 0 14] U. S. P. 4. 329, 435 (ZiBS £ tlT l> h & ? \Z 



[ft14] CF,= CFO(CF 5 )oSO,F 



(6) 



iiSO/^-^PPe-^x-^iU^M^Ii, (5)37?* 



[0 0 15] U. S. P. 4, 329, 435 fccfctltf, (6)37?** 



[0014] As stated in US Patent 4,329,435 , perfluoro sulfonic aci 
d film which is used with this inventioncopolymerizes perfluoro 
vinyl ether monomer which is shown with tetrafluoroethylene 
ardFonrula(6),thefilmforrrHtion after doing, hydrolysis does 
in thickness of 10 to 300 mandisproduced At time of 
copolymerization, it is possible also to add 
chlorotrifluoroethylene , hexafluoropropylene , perfluoroalkyl 
vinyl ether or other third monomer. 

[Chemical Formula 14] C F2 =CFO(C F2)3 SQ2 F (6) 

Because as for above-mentioned perfluoro vinyl ether monomer, 
CF2 1 unit is rmnyin comparison with monomer which is 
shown with Formula (5), cyclization reactionat time of 
copolymerization which description above isdone not to 
happen, while mechanical strength is maintained be able to 
actualizethe higji ion exchange capacity, you can measure 
improvement of energy efficiency of the proton-conducting 
fuel cell . In addition because mechanical strength of film is large, 
assembly ofthe cell being easy, maintenance of performance 
which crosses long periodis possible. 

[0015] According to US Patent 4,329,435 , above-mentioned p 
erfluoro vinyl ether monomer which is shown withthe Formula 
(6) is produced by next kind of reaction 
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CFa 

I 

FS0 2 CF2CF 2 COF + CF-CF 2 

I 

— O 



[Chemical Forrnula 15] 
CFa 
I 

FSO*(CF 2 ) 3 OCFCOF 



CF: 



F S O2 (C F 2) 3 OCFCOF 



)St^Sh5*S(t«ky, cf 2 i mitL&^<DX\ =1 



[0 0l6]*^|:fci^t, d)ST*^£;tx&*S£ 

«B#li:LTffl^SCt/)<Rrte-CfcS D LfrLSjb<b, 

E*/J*4'< LL*. K£ttK#?Bffftli 

, ±EO^-'7DPx;U7h>ltiHi:Hi:w»"e*SFS 

0 2 C F 2 C F 2 CO FXI*C I S0 2 C F 2 C F 2 S0 2 C I 
frb, ft§PM 1-7 9 6 9l::EK*:h/Cl**<D£m* 



FSO 2 (CF2) 3 0CF = CF 2 

In case of above-mentioned perfluoro vinyl ether monomer, be 
cause CF2 1 unit ismore than monomer which is shown with 
Formula (5), making use of thehexafluoropropylene oxide 
whose cost is cheap, cyclization reaction with vinyl 
conversionstep does not occur. Therefore, as solid polymeric 
electrolyte, it uses perfluoro sulfonic acid film which is shown 
with the Forrrula ( 1 ), production cost can make also proton- 
conducting fuel cell which, low. 

[0016] Regarding to this invention, among copolymer which ar 
e shown with the Formula (1), ion exchange capacity being too 
high, to disperse portion which moldingit is not possible in film 
to ( lower fatty alcohol + water), it is possible to use asthe 
electrode catalyst coating agent. But, crosslinked polymer 
. electrolyte which is shown in Formula (2), be able to actualize 
themxhhigh ion exchange capacity, because electrical 
conductivity is raised and overvoltage can be madesmall, it is 
desirable, said crosslinked polymer electrolyte, that as above- 
mentioned perfluoro sulfonic acid membrane fromF S02 C F2 
CF2COF ortheaSQ2CF2CF2SQ2awhichissarr£ 
starting material, it is stated in Japan Unexamined Patent 
Publication Hei 1 1 - 7969, is producedwith same method , 
following way. Substitution to polyvalent metal of H atom is 2 
to 30%. 
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[it 1 6 3 [Chemical Formula 16] 

FSOiCFjCFzCOF +LiN(SiMe 1 ) ! — -(X-N).- 
-C 1 SOsCFsC FjSOsC 1 I 



L i 



-(X-N)p-. - -(x-N).- 



L i 



H 



COO 1 7] ±IB0£ttffi#?BjBJtli. (4)iC(D§?*g 



-(X-N)p- 

I 

Y 

I 

-(X-N),- 



[0017] As for above-mentioned crosslinked polymer electrolyte, 
when it compares with crosslinked polymer electrolyte ofthe 
Formula (4), as description below because construction of irride 
acid group the2 unit it includes C F2 of electron withdrawing, 
acid strength of N - H to bestrong effect which enlarges 
electrical conductivity is considerable. 



[1b 1 7 1 [Chemical Formula 17] 

-SOzCFzCFiiCO-N-SOzCFzCFzCO- 



H 



SChCFzCFzCO-N-COCFaCFzSCh- 



H 



-S02CF 2 CF 2 S0 2 -N-SO z CF2CF2S02- 

I 

H 



[0 0 18] *SSW©?n h>e»g»»«»-cttfflr 
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U.S. P. 4. 329, 435 l=G«0)«& 
[ftl 8] 

C 2 H 5 SNa + CF 2 CF 2 +(CH 3 0) 2 CO 
J 

C2H5S C F2C F 2 C O2C H3 

1 C 1 2 



on, F S02 C F2 C F2 CDF which is a common starting 
materialof solid polymeric electrolyte and electrode catalyst 
coating agent is produced with method of thebelow-mentioned 
any. 

It stated in US Patent 4,329,435 method 
[Chemical Formula 18] 

C2 H5SNa + C F2 C F2 + (CH3 0)2CO 



C2H5SCF2CF2CQ2CH3 
Cl2 



/Ho O 



C I SCF 2 C F 2 C0 2 CH 3 

1 C I 2 

C I SO2CF2CF2CO2CH3 

i N a O 



C1SCF2CF2C02CH3 

Cl2 /H20 

aSQ2CF2CF2CQ2CH3 
NaOH 



N a S 0 3 C F 2 C F 2 C0 2 N a 

1 PCI 



5 /POC I 3 



C I S 0 2 C F 2 C F 2 COC I 



1 



N a F 



/s u I forane 

FS0 2 C F 2 C F 2 COF 

[0 0 19] 
Ht1 9] 

S0 2 G 2 + CF 2 C F 2 + MCN 

1 

QS 0 2 C F 2 C F 2 C N 
I 



0 4 or H 3 P 0 4 



H 2 S 



QS0 2 C F 2 C F 2 C0 2 H 

1 S F, 



Na S03CF2CF2CQ2Na 

PC15/POQ3 

asQ2CF2CF2Coa 

NaF/sulforane 
FSQ2CF2CF2COF 

[0019] 

[Chemical Formula 19] 

SQ2Q2 + CF2CF2 + MCN 

QSO2CF2CF2CN 

H2SO* orH3PO 

QSQ2CF2CF2CQ2H 
SF4/MF 
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FS0 2 C F 2 C F 2 CO F 

[0 0 2 0] 
[ft 2 0] 

AS0 2 M + CF 2 CF 2 + D 2 CO 
I 

AS0 2 C F 2 C F 2 COD 

HSO3C F 2 C F 2 C0 2 H 

i S F 4 

FS 0 2 C F 2 C F 2 C O F 

(CCT-AliOM, R, NR 2 $f;ttNH 2 , RI4C1 ~ 
C5 0)7)l*}lsg£tz\t 

MttWEtBi:. DI4/\Dy>$fcl40R) 
7 nn*JU* U.S. P. 4, 329, 434 [zEtt£*lT 

1*4*31;:. f h77PDifu>t (7) a-essti 

[ft2 1 ]. 

C F 2 =C FO(C F 2 ) 3 S0 2 R (7) 

[0021] 



1 >U. S. P. 4, 329, 435 (DggJSffl 1 Cfl£l\ F S 
0 2 CF 2 CF 2 COFS^Lf; 0 CflMbfcttS, U. S. P 



FSQ2 CF2 CF2 COF 
(Here as for Q as for halogen ,M alkali metal ion ) 

[0020] 

[Chemical Formula 20] 

ASG2M + CF2CF2 + D2CO 



ASQ2CF2CF2COD 

After alkali hydrolysis, acidadditio 

n 

HSO3CF2CF2CQ2H 
SF4 

FSQ2CF2CF2CDF 

(Here as for A as for OM ,R,N R2 or NH2 ,R alkyl group of CI 
toC5 or 

As for allyl group M same as description above, as for D haloge 
norOR) 

Furthermore, also it is possible with this invention, perfluoro su 
Ifonic acid film which youuse as solid polymeric electrolyte, as 
stated in US Patent 4,329,434 , to copolymerize fluorination 
vinyl etherwhich is shown with tetrafluoroethylene and 
Forrmla(7), filmformation after doing,the hydrolysis to do 
and to produce. 

[Chemical Formula 21] 

CF2=CFO(CF2)3SQ2R (7) 

(Here, as for R description above same) 

[0021] 

[Working Example(s)] Reference Example and Working Exam 
pie are shown next, this invention is explauiedfurthermore in 
detail, but range of this invention is not something whichis 
limited in these. 

<Reference Example 1> In accordance with Working Example 
1 of US Patent 4,329,435 , F SQ2 C F2 C F2 COF was 
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.4.329,435 2 \Z#l\ ^*VZ> P □ t° U > 

**iM K(h£J££-feTT, FS0 2 (C F 2 ) 3 OC F(C F 
alCOFSftfc. S(C, U. S. P. 4. 329. 435 0>£Iifl3lC 
Sot, Rtt***ftB-*-hy»5A±-cf»»»L, 
^□□l=-;UX-T;U^m<* : FS0 2 (CF 2 ) 3 OC F = 



[002 2] <#*«2>W«1^*LfcFS0 2 ( 
C F 2 )~ 3 OCF = CF 2 U.S. P. 4, 329, 435 £>3gJ6#!l 

0° c<DftttT^ f>77PPifU>t*lgJt 
fco *&*lfc#»£{*$. If * 1 OOiL/mCD^tt^fZ/g 

1 . 2 (me q/g*K«fflBI)«)y<-7PPXJU*>»R 



synthesized This compound, in accordance with Working 
Exarrple 2 of US Patent 4,329,435 , reacting withthe 
hexafluoropropylene oxide, it acquired F SQ2 (C 
F2)30CF(CF3)OOF. Fiirthenmre, following to Working 
Exarrple 3 of US Patent 4,329,435 , thermal decorrposition it 
did the said compound on sodium carbonate, acquired perfluoro 
vinyl ether monomer :F SQ2 (C F2)30CF=C F2. 

[0022] <Reference Example 2> It designated water as solvent F 
SQ2(CF2)30CF=CF2 which is synthesizedwith Reference 
Exarrple 1, with Working Exarrple 4 and same method of US 
Patent 4,329,435 , as the catalyst under condition of pressure 5 
atmosphere , polymerization temperature 40 °C of 
tetrafluoroethylene, it copolymerized withthe 
tetrafluoroethylene making use of perfluoro octanoic acid 
ammoniumas redox catalyst , ermlsifier of ammonium 
persulfate - sodiumhydrogen sulfite, in film of thickness 
1 00 m formulation after doing, hydrolysisdoing copolymer 
which is acquired, with alkali, ion exchange capacity 
acquiredthe perfluoro sulfonic acid film of 1.2(meq/g dry resin). 



[0 0 2 3] <##0H3>##0!1 Vmtltz FSO 
2 CF 2 CF 2 COF£, ftgg¥l 1 - 7 9 6 9 COggSS^lJ 1 



[0 0 2 4] <£ffifl1'>4OM%0&&ttJKiS&* 

0>MJt;b<2 : 1 ttt4*3lC»jDL, 

OX^7 y->£ffll*T\ *'Jf h77PPifl/>(Dy 
-K±l=a*Lfcfc, 10 0° CT-£JftLTftfc8lv- h 
£^fc 0 2ft<DMIIv- K0*«IE«SlPl^L^t5-fr, * 

UrCHgClLTIi**, 150° C, E^50kg/c 

Si400 ^p>o)^-?s>^px$, TK'jxh 

5 7DPI^ly>a>5Mft»^»aiLfc*, 3 40° CT* 
otic*, 1. 0 A/cm2 0l;Sigl:fc^t, 



[0023] <Reference Exarrple 3> It designated tetrahydrofuran a 
s solvent F SQ2 C F2 C F2 CDF which is acquired withthe 
Reference Exarrple 1 , with Working Exarrple 1 and sarre 
method of Japan Uhexarrined Patent Publication Hei 11- 
7969, reacted with the lithiumbis (trimethylsilyl) anide and 
acquired polymeric electrolyte. It changed this polyrrEric 
electrolyte into H form with sulfuric acid, furthermorereacted 
with magnesium acetate, it acquired crosslinked polymer 
electrolyte where hydrogen atomofapproxhmtely 10 % of 
irride acid group is substituted to magnesium atom 

[0024] <Working Exarrple 1> In platinum catalyst-bearing carb 
on of 40 weight %, 5 weight % ethanol solution of crosslinked 
polymer electrolyte which is acquiredwith Reference Example 3, 
in order for weight ratio of platinum catalyst and crosslinked 
polymer electrolyte tobecome 2: 1 , it added, dispersed to 
uniform and rmnufacturedthe paste. After applying this paste 
on sheet of poly tetrafluoroethylene making use of thescreen 
of 200 mesh, drying with 100 °C, it acquired catalyst sheet. It 
faced and adjusted catalyst layer of 2 catalyst sheet, hot press 
after doingpeeling poly tetrafluoroethylene sheet of both 
surfaces with scissors and 1 50 °C , pressure 50 k^crrC withthe 
hydrochloric acid with perfluoro sulfonic acid film which at that 
time is acquired with Reference Exarrple 2as H form, it 
produced film electrode joint. On one hand, after soaking 
carbon cloth of thickness 400 micron, in dispersion of the poly 
tetrafluoroethylene, sintering was done with 340 °C, catalyst 
layer support was produced When it laminated these film 
electrode joint and catalyst layer support, installed in fuel cell 
unit cell test apparatus,in fuel in hydrogen gas and oxidant it 
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•fejudsABElio. 7 1 VT?fcofco 



[00 2 5] <SJfi«2>*a^*ftSB»Lr, 

r, @C^ftT**-tr;upffi^ftofctc5, 1. o a 



[0 0 2 6] <tb«ffl1 >S8«E«1 (ZfcL^T, 
PX^ThvKJSirL'C, -f ^>3c*8fi^0. 9 1 (m e 

DuPon ttt§i)£ffll\ KttR#?BftXaft:b<j£ 

^7 o <b Z 5 . 1. 0 A/cm2 (DliSSgC^t^t 
, -t:;utt*)EEI£0. 4 5VTfcofco 

[00 2 7] 

Jta* HA<* <x*;u*-Jft¥a<ffii\±, -fe;KZ)«*ti 

MKttffMfcL?mi«K*ft»?aftXli, -f 5 Kit 
©HJl4<2J|lttfl!)CF 2 **r*fc», -f5K»(D»»Jg 
**5t<. aaEtTlfMP«JMSBt*«<1"*tt»36«* 



did unit cell test of characteristics with the arrbient pressure , 
cell temperature 70 °C nuking use of air, cell output voltage 
was 0.71V in degreeof current honey of l.O A/cm2 . 

[0025] <Working Exarrple 2> Adjusting copolyrrerization con 
dition, you obtained copolymer where ion exchange capacity is 
higfi incomparison with Reference Example 2 dispersed to 
nixed solvent of ( isopropyi alcohol + water). This using in 
place of ethanol solution of crosslinked polymer electrolyte, it 
operated in same way as Working Example l , produced 
catalyst sheet. Making use of this catalyst sheet, when it 
assembled test cell in same wayas Working Example l , 
appraised unit cell with same condition, cell output voltage was 
the0.65V in current density of l.O A/cm2 . 

[0026] <Comparative Exarrple 1> In Working Example l, as 
perfluoro sulfonic acid film, ion exchange capacity being 0. 
9l(meq/g dry resin), tWcknessrrakinguseofNafionfilm 
(DuPont supplied) of 1 75 m, in place of crosslinked polymer 
electrolyte, whensinilar unit cell appraisal was done making use 
of solution whichdisperses Naflon polymer to ( isopropyi 
alcohol + water) nixed solvent, cell output voltage was 0.45V 
in thecurrent density of l.O A/cm2 . 

[0027] 

[Effects of the Invention] Proton-conducting fuel cell of this in 
vention in order perfluoro sulfonic acid film which takes 
specificvalue, number of units of C F2 of side chain 3 to use, as 
solid polymeric electrolytethe production cost to be cheap in 
addition to fact that energy efficiency is high,the assembly of 
cell being easy, long-term maintenance can do performance. In 
addition, as for crosslinked polymer electrolyte which it uses as 
electrode catalyst coating agent, because thestructure of inide 
acid has C F2 of 2 unit, acid strength of inide acidis strong, 
overvoltage is lowered and effect which makes internal 
electrical resistancelowis large. 
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©4) mmozmi yuh>tsmsmmm 

(57) [S»] 



— SOjCFjCFjCO — N— S02CF»CF2CO — 



H 



S0 2 CF 2 CF:CO-N-COCF 1 CF 1 SO,- 
I 

H 



-SOjCFsCFsSOi-N- 

I 

H 



SO«CF*C FaSOs- 



1(2) 000-268834 (P2 0O0-26JL8 



[fs^ii 1 1 mm^mmmK < i mz^ti uti] 

(A) — (CF2CF2)— (1) 

(B) -(CFsCF)- 

I 

OCCFOsSOaH 
" (rr-C, #«9 5SL.mffi^it«(A)/(B)=l. 5-10) 

- ' -(X-N) 0 - (2) 

I 

Y 

Xli-COCFjCFiSOs- -SOiCFjCFzCO-^fcl* 
-S0 2 CF s CF 2 S0 2 - ; YfZH$.tzt±2mM±<0&mm* : ptt2£i.±<D 

[^OI^ISB^] [0002] 

[ 0 0 0 1 ] imwftWi] ?n v >mmmmm,mm& 

-(CF2CF!)»-(CFjCF)i- (3) 

CF. 

I 

(OCF*CF),O(CF0.SO 3 H 



(a) KEITH PRATER, "THE RENAISSANCE OF THE SOLID POL 
YMER FUEL CELL"Jounal of Power Souces,29(1990)239- 
250 

(b) EUROPIAN PATENT SPECIFICATION 0289869 Bl 
[0003] To h> *&ll&mWt0m*3CEtl 



BWtctt. {3)3iX'*Zti&>-s-ynrizii'*>m& 
Hfc4] 



!(3) 000-268834 (P2000-26JL8 

-{2-N)p- (4) 
I 

Y 

Ztt-COCFiSOi-*fctt-SOiCFiCO- 



[00043 itsLW<t>. zhe>nmmwmitt.(D 

(a)±iEO(3)5rc\ 4*yj&mit:lK<T*h q 
= 0«n-7nnx;^ySlKl -rJ-97onxf-lx 
y t ( 5 ) $ ft *y t- 7 o d t'^UX - -fyM*** 
**££U jRKLfctt. lD*4M»LTl!JgSftS. 

CF2CI 

I 

FSOzCFiCOF + CF-CF, 



lft5J CF 2 = CFO(CF 2 ) 2 S0 2 F (5) 
[0005] U.S.P.4,358,412tm$fttUI. J: 1 

S!il$ft&. 

CFeCl 
I 

FS0 2 (CF 2 )sOCFCOF 



Li 

CF 2 C1 



FS0 2 (CF 2 ) 2 OCFCOF 

[00 06] -lOKJCfcii^T. 3*h<o£vw*-t7 
norotfpy^^-f VZ@mi-&b. Witt. U.S. 
P.3.560.568. U.S.P.4.329.435t?fciE«$ftT^4J:5 

CF3 



FS0 2 (CF s )iOCF = CFj 

■5. 

Ht7] 

CF» 



F SOiCF 2 COF + CF-CF2 



L 



FS0 2 (CF 2 ) 2 OCFCOF 



CFi 



FSO)(CFj) 2 OCFCOF 



CFi 

I 

r (CF 2 ) 2 OCF 



SO: 



>(4) 000-268834 (P2000-26JL8 



[0 0 07] (b)U.S.P. 3.560,568 tBRS*lT^6 <k 



,Ifc;»ifc&|>. lUfcWt fh57onif 
U y CJtt £, rt- 7 o D t'x-^x - r yWjififlaoSij-g- 

»(W3£J££{!Sft Loo>f ^y3cJ^4^ffi < £ t 
Ut8] 



~CFiCF 2 • 4- CFj = CF 



0(CF 2 ) 2 SOjF 



-CFjCFiCFs-CF • 



0(CF 8 ),SOaF 



~CFsCF«CF2-CF— SO« -i 
I 

O (CF«). - 



+ F 



[0008] (c)±.m4mv*2ii$>mmmtt?mM 

fttt. ^y3^$4£(3)^OA--7unx/u*y|g 

l-7 9 6 9t:|E*S<iTV^J:3t:. S^-7onx 
/>*>SKtl§It.JIi^T'J>l>FS0 2 CF 2 COF£S! 



Ut9] 



-S0 2 -CF2-CO-N-SO s -CFj-CO- 



H 



-SOs-CFj-CO-N-CO-CFj-SOj- 

I 

H 



[0009] 

mm.®mmm&-t& z t z mtti. 

[00 10] 



jgSTfcLT. (l)SC*SiiS(A)*jJ:^(B)^i|i93E 
HfclO] 



!(5) 000-268834 (P20 0 0-2 6JL8 



(A) -(CF 2 CF 2 )- (1) 

(B) — (C F 2 C F) — 

I 

0(CFj)>SO»H 
tt5igL*{£»©ittt(A)/(B)=l. 5~10) 

[00 11] tit. *»7Dhyei|iiSt» 4HrWMtTi>bZbtf#±l\,\. 

mmmm&mit ix. ~m.(2)^x'^tiimm uti i ] 

-(X-N) D - (2) 
I 

Y 

<" Xtt-COCF,CF a SO,-, -SO.CFiCF,CO-*fttt 

-SO.CF.CF.SO»- f YttHSfctt2«St±©£*fljHS p i±2&L±<D 

mm 



[00 12] 

(A) -(CF.CF*)- 

(B) -(CF 2 CF)- 



[€12] 

(1) 



0(CFa) 8 S0 8 H 



t*9iiL#tidRtf>it(A)/<B)M:; H&fcl. 
5~1 0OicBK*>9. #*L<tt2~7. J5t» * L 

[^1 ]/3j-y3£^fi(meq/gia®tS]!i) =1.000/ 
-(X-N)p- 



(100 (A) /(B) +328) 

[ooi3]^ t zwtt&to7zi h yimmmmm 
tawta, nffiKmm\tix-®£(2)T*2ti 

(2) 



XI4-COCF 2 CF 2 SO:-, -S0 2 CF 2 CF 2 CO-*£tt 
-S0 2 CFsCF 2 S0 2 - ; YttH*fctt2flE(±0&J|]K*. ; pl!2to 



[0014] U.S.P.4,329,435 tBttSfiT^i J: o 

h 7 7 Q o x i- V V t ( 6 ) 5U Ttk § tl I J* 7 O D t' - 
/I/X-f7l/JMMfr££S£U 1 0~3 OOumwmZ 



[-fbl4] CF 2 =CFO(CF 2 ) 3 S0 2 F (6) 
±fa<7y?- 7Dof-;n-f;HiM, ( 5 )itf^ 
£ft6#ftttJ: 9 tCF 2*^*^1, 11^ 



!(6) 000-268834 (P2 0 0 0-2 6JL8 



CF 3 
I 

FS0 2 CF2CF2COF + CF-CFa 



(00 15] U.S. P. 4, 329, 435 KJfUf. (6)ST*S 
tlh ±BW 7 D D t'x/WX - ?7Mi*ft,i . 

Utl5} 

CF 3 

I 

-» FS0 2 (CF 2 ) s OCFCOF 



. " CFs 
I 

F SOs(CFs) a OCFCOF 

(5)*"C*$h.&#**J:"9. CF 2 #l#{Mv^> 
T\ 3X^£v^^7nnrQtvy^MM K£ 

T. (l)^T^£ft&^-7nD7;U*yl?JSI2\ Eft 

[0016] *«H^(ctjv^ . ( 1 )#e*S:h.««* 

FSOzCFzCFzCOF +L i 
C 1 S0 2 CFjCF 2 SO s C 1 

m 

-(X-N)p- -» -(X-N)»- 

I I 
L i H 



[0017] JbiB<03B«lSfiWIMHWi . (4 
Ofl^jW^ltt^C F 2 i 2 *fitetrfc*>, N - H 



- FS0 2 (CF 2 ) ) OCF=CF ! 

(i , t- 7 O OZM yS?J$ fc p| t JStfiT* 4 F 

S0 2 CF 2 CF 2 COFX(4C 1 S0 2 CF 2 CF 2 S0 2 
«SB¥1 l-7 9 6 9fciB*8$*VtV^Oi: 

cO^tt^JR^coa^Ji 2~3 0%Tfci>. 
[<ffcl6] 

N(SiMei)i -> -(X-N)p- 

i 

L i 

- -(X-N)p- 

I 

Y 
I 

-(X-N),- 



Utl7) 
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-SOjCFzCFzCO-N-SOeCFzCFzCO- 

I 

H 

-S0 2 CF 2 CF 2 CO-N-COCF2CF 2 S02- 

I 

H 

-SO2CF2CF2SO2-N-SO2CF2CF2SO2- 

I 

H 

[0018] i&wiTv v ymmmnrnx'^m-t mvwmztiz . 

4. m^^mmntmmmmm\(r)^Mcr>m-\x' <du.s.p.4.329,435 iztmmm 

J>|,FS0 2 CF 2 CF 2 COF«. Tf£OU-f flXD* Utl8) 

C 2 H 5 SNa + CF 2 CF 2 + (CH 3 0) 2 CO 
I 

C2 H5 S C F2 C F2 C O2 C H3 

i c 1 2 

C 1 SCF 2 CF 2 C0 2 CH 3 

i C 1 2 /H 2 G 

C I S0 2 CF 2 CF 2 C0 2 CH 3 

I NaOH 
NaS0 3 CF 2 CF 2 C0 2 Na 

1 PC 1 5 /POC 1 3 

C 1 S0 2 CF 2 CF 2 COC 1 

I NaF/sulforane 
FS0 2 CF 2 CF 2 COF 
[001*9] [<fcl9] 
© S0 2 Q 2 + CF 2 CF 2 -h MCN 

I 

QS0 2 CF 2 CF 2 CN 

J H 2 S0 4 or H3PO4 

QS02CF 2 CF 2 C0 2 H 

i SF 4 /MF 

FS0 2 CF 2 CF 2 COF 

AS0 2 M4-CF 2 CF 2 +D 2 CO 
1 

AS0 2 CF 2 CF 2 COD 



[0020] 
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HS0 3 CF 2 CF 2 C0 2 H 

I SF 4 
FS0 2 CF 2 CF 2 COF 
(ZZXAitOM. R, NR 2 £fcteNH 2 . RliCl ~C5 (DTlWl&tMt 

7V)i&, mi.ms.kmi. DitJwyyt^iOR) 



7nn^*>f«(i > U.S. P. 4, 329,434 fcHBttSflT 
v^i at:, fh77noifl/yi ( 7) sTt-iPSft 

LTWt* 4 i k it> Tsrffif* 4 . 
Hfc2 1] 

CF 2 =CFO-(CF 2 ) 3 S0 2 R (7) 

(zzx. RtimietPit) 

[0021] 

l>i<7)T'{i*EU 0 

<###>Jl>U.S.P.4,329,435 WHMW l£ft V \ FS 
0 2 CF,CF,COF*£j£U:. icO^WSr. U.S. 
P.4, 329,435 ^IWI2 \Jft7DD7^tI/ 
f#*lH YkW.m%ikX. FS0 2 (CF 2 ) 3 OCF(C 
F 8 )COF£1*fc. 35tC. U.S. P. 4,329, 435 *)&ttffl|3 

-7not-/H-f;HlI*: FS0 2 (CF 2 ) 3 OC 
F=CF 2 

[0022] 2 >##0IJ 1 T^J« Lfc F S O 

2 (CF 2 ) 3 OCF = CF 2 Sr N U.S.P. 4, 329,435 iOUSt 

tm, mtmbLx^-yvvxrfvmTv^-^A 

4 0° C<7)^frTT\ rb^nnxf-i^fcgfi-^S 

®t>tLtz&m$m. w§ i oo/*m(o]ii«ftt 

*<1 . 2 (me q/g(e«Wli)<?V'?-7nn^/W?yR 

[0023] <##W 3 >##fl| 1 ?1# fcflfc F S 0 
2 CF 2 CF 2 COF£, ttHPFl 1 - 7 9 6 9 OHJfcplJ 
lkH*Sr*t£t:J:0. fh7t Vayyy^mmb 

fcftrowfcfcfc. zmfcf-WMttm&vmiz 

[0024] <»fe0lj 1 >4 0fi*%*>e&ftHIEfflj$;& 
##M3T1#^ii/t^a^«ft?S<7)5lt 



T^r^>*WHLfe. d^-Xh$r2 0 0^-y^jL 
<7)X?V->£m^X . ^^7^7700X^X0-/ 

- N±fc!£7fiL*:fJL 10 0- CT^«LT«>- h 
*#fc. 2«c<0M«v'-hoM«EJ15:|6]AH^*)-(i-, * 
orat##M2Tl#<iit/c>N , -7nn^*>'KP^jg 
KTHSfcLTtiS*. 15 0' C, E7]5 0kg/c 
m* T'*-y h7V*Lfcf&. ra^'Jfh77DDI 

S\ /f?400S?Dy(7)^-^y^DX^ i ^'jf h 
57nnifu >e>#ffi&i,zi§m LfcflL 3 4 0- C T' 

o^td^, 1. 0 A/cm 2 comsS^Kfc^T. 
•fe^JUTJSEWO . 7 1 VX'h->tz. 
[0025] <Xjfefl 2 >ft»^feftSrBHlE IX . ## 
05 2 J: 0 1 >f jj-^li^ftOitv <-f y 

7o tvpr ii>3 *> Uc. £ ft 

«*4T, Ht*ft-C#-b/HWBSfr-33tfci^, 1. 
0 A/cm' OSS£®Stfc^T. -b;mJ73«E(i 
0. 6 5VT*-»fc. 

[0026] <itis«fy i >mmm 1 t*»wc „ A-70 

o^*>tffl8k LT , >f 5j->53ftgJt#0 . 9 1 (m 
eq/g&$ffim)X\ W-Kifil 7 5vm<7)i-7 <t7fy 
KDuPo n ta» Srfflvv SRlfK#**J!Hfc9ftfo 
Ofc, 7" 7 VTa\z-jU7)U3-)U+ 

*m&mj&i,zftW[Zitt:mmt:m^x . patco*-^ 

JFffiSfTofcfc^. 1. 0 A/cm* wtiffiffiSk: 
[0027] 

«<©c f 2 <7)mffi^ 5 3 t^o m Mem* 1 1. a- 7 a 

MMIfflfc LTfflv^asttS^UDBWtt. -Y 5 K 



F?-A(##) 4F071 AA27 AA30 AA64 AA75 AA78 
AE22 AH15 BC01 BC02 BC17 
4J002 BD151 BP031 BQ001 EV176 

EV236 GQOO GQ02 
5G301 CA30 CD01 
5H026 AA06 BB04 CX05 EE19 



